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I. INTRODUCTION

(C) During November 1975, the Moored Surveillan'e System (MSS) Field

Validation Test (FVT) was conducted under the sponsorship of the MSS

Project Office (PME 124-30) of Naval Electronic Systems Conmsnand. Applied

41 Research Laboratories, The University of Texas at Austin (ARL:Tr).

participated in the processing and analysis of the acquired ACODAC data.

The results of this work, performed under Contract N00039-77-C-0003,

are contained in a four-volume report describing the measurements and

analyses of candidate sensor performance based on data from the MSS-FVT.

Volume I desciibes the data collection system and the measurement system

used to obtain the results. This volume, Volume II, contains data

products obtained with standard frequency resolution processing.

Volume III contains the data products obtained with vernier frequency

resolution processing. Volume IV contains the background information,

summary data products, and analysis.

(U) Since the MSS-FVT was completed, the name of the MSS program has

been changed to Rapidly Deployable Surveillance System (RDSS). To avoid

ambiguity, the term MSS will be used throughout this report. However,

the issues addressed herein are those that were specified by the MSS

Project Office and were of interest to RDSS at the time that this report

was written.

(U) This volume, which contains the standard frequency resolution data

products, is partitioned into four sections. The first section is this

introduction. The second section describes tho c- data products. The

third section describes the ambient sound field (ASF) dara products.

The fourth section is a brief discussion of the utilization of these data

products. Much of the text in this volume is similar to that in Volumes

I and I11, but is repeated here so that each volume can be used indepen-

dently of the others.

(The reverse of this page is blank.)
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II. cw DATA PRODUCTS

(U) The standard frequency resolution cw data products contained in this

volume were extracted from the data intervals shown in Table HI-1. The

processing parameters are summarized in Table 11-2. The cw projector

characteristics used in the performance of these measurements are

summarized in Table 11-3. The cw projector source levels for the

H iCFAV KAPUSKACING are higher than those reported previously (Ref. 1).

These revisions were made in order to reconcile the propagation loss

curves from the CFAV KAPUSKACING with those from the other sources. A

detailed description of the measurement system can be found in Volume 1.

(C) Several different types of cw data produces are contained herein.

Each type is described briefly, and a table of curves is given. The

abbreviations used in these tables and the text are:

QT CFAV QUEST

KP CFAV KAPUSKACING

CIA R/V CHAIN

0 Omnidirectional Sensor

SC Single Cardioids Sensor

XMGL M4aximum Gain limacons Sensor

VD Vertical Dipole Sensor

DC Differenced Cardior.ds Sensor.

These curves were included in this report to substantiate the observations

in Volume IV, and to furnish a data base for future issues not addressed

by this report. For coopleteness. each curve containing any data was

included, even though the =all number of saaples may minimize its statis-

tical significance.

"CONFIDENTIAL
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(U) TABLE 11 -1

STANDARD RESOLUTION DATA BASE

Site Al 1200Z 17 Nov[321] - 2359Z 17 Nov(321]

"Site A2 1200Z 17 Nov[321] 1859Z 17 Nov[321]

Site A3 1200Z 17 Nov[3211 23S9Z 17 Nov[32!]

[] Julian Day

Z Greenwich Mean Time

4
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(S) TABLE 11-2

STANDARD RESOLUTION PROCESSING PARAMETERS (U)

Parameter Value

Sample Rate: 1250 Hz (obtained from zero ciossings of
tape servo signal)

Frequency Range 10 to 600 11z (no acoustic data below 30 Hiz)

FFT Length 6.55 sec (8192 samples)

Spectral Window Hanning

Frequency Spacing 0.1526 It

3 dB Bandwidth 0.2197 1:

Equivalent Noise Bandwidth 0.2289 H:

FFT Overlap So.

ALI Interval S min

ALl Type Rectangular Integration

FFT/ALI 90

Time Bandwidth Product 66.,4

1:quivalent D)egrees of
Freedom 161.6

Probability of False Alarm 10

Dtetection Threshold -10.3 dB//H1:

SECRET
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(U) TABLE 11-3

cw PROJECTOR CHARACTERISTICS FOR
STANDARD RESOLUTION DATA PRODUCTS

NOMINAL NOM ITNA L 17_NOV FIELD EVENT J
TOW FREQUENC. LEVEL ')N/OFF NOMINAL

PLATFORM (Hz) (dB/hPa) TIME-S (Z) nEPTh (M)

CFAV 55 141 1230/2230 110
QUEST 155 134 1230/2230 110

305 136 1230/2230 110

CFAV 64 162 1230/2318 110
KAPUSKACING 160 161 1230/2318 i 110

260 147 1230/231,[ 110

R/V 70 166 1225'2200 100
CHAIN 170 156 122512200 100

335 154 1645/2200 I lO

FREQUENCY VARYING 1 CYCLE

6

UNCLASSIFIED



CONFIDENTIAL

(C) Data products of the first type are termed summary dete,-zion plots

(Appendix A, Figs. I1-I - 11-15). These are plots of each detected line

within a frequency band as a function of time. The solid symbols indicate

that the line was detected in multiple clls and/or on multiple beans of

the sensor. The X symbols indicate that the line was detected only in a

single cell on a single bearL of the sensor. The solid line emanating

from each symbol indicates the maximum signal-to-nolse ratio (S/N) of any

cell of the line. If the sensor provides bearing information, the solid

line also indicates the estimated bearing, north being the top of the plot.

The dashed lines indicate whi:?h of The detections were linked by the

tracking algorithm. These eisplays are intended to provide qualitative

information ,ýbout the environment in 0hich the processor must function in

terms of line loading and relative clutter density bezween sensors and

frequency regimes. More quantitative infotmation will be found in

Section III cf this volume.

(C) Data products of the next type (Appendix B, Figs. 11-16 - II-1'2) are

termed line nisqtory plots, and are cataloged in Table 11-4. These are

plots of the estiLmited cw signal parameters a3 a function of time. The

top pv.tion of the plot contains a solid line indiccating ground truth

source-to-receiver :a•.' in nautical miles and X's indicating th-e number

of equivalent degreeN of freedom for eoch AL., The second po-Lion contains

a solid line denoting ground truth reclvot-to-surce bearing, V's

indicating the estimated !gnal bcaring, and %' indicating ,te ettmated

no,.e bearing. CIap. tn the go~ld groutid ttutl iitw- ilcate inte-vls

of njassing data. such as calibration nignal intervals. .?.e third )ortion

contains the estimated ambient sowid fi•ld (ASF) levels in dgt/lU•[1H2

The o=dire-ctic-nal (0) and vertic-al dipole (VM) sensor curve,& contain a

single trace of con.ected X's. TVie ,:,rves plotted for SC (saihgle

"cardloids), MCL (maxizh= gain lim-acen), and XC (difference. cardioids)

contain a trace for eac-h beat, which is aiheled by the first letter of its

main axis btaiing (north, eigt, south, an,' i.uvt). AS!F Ievel etitiates

CONFIDENTIAL
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(C) were displayed only when the signal was detected. The fourth portion of

the plot contains the estiaated sound pressutre level (SPL) in dB//PPa of

the received signal. The 0 and VD sensor curves each contain two traces;

the X's denote the levels for the cell with the highest SIN (most detect-

able); the +'s denote the levels summed over all detected cells, as is

normally done when computing propagation loss. The SC, MGL, and DC sensor

curves each contain foui traces, each giving the levels for the most

detectable cell on a beim and annotated in the same manner as the ASF

levels. The fifth portion of the plot contains the S/N in decibels

relative to a ' Hz noise band. The traces are defined in the same manner

as the SPL curves. The dashed line denotes the detectiot threshold. The

bottom portion of the plot containr two traces; the X's denote the esti-

mated signal frequency, and the U's denote the line's bandwidth. Thcse

displays c:- all of the information knoan about the signal. All of

the remaining cw data products are derived from these data.

S(C) Data products of the next type (Appendix C, Figs. 11-143 - 11-150)

are termed propagation loss plots, and are cataloged under the 0 sensor

columns of Table 11-5. These are plots of the estimated cw propagation

loss in decibels as a function of range in nautical miles. Below these

are other traces denoting the associated signal excess, (S+N)/N, at each

range bin in decibels relative to the noise level in the analysis band-

width. These traces indicate the confidence associated with the measure-

ments. The bottom traces denote the estimated background ASF levels

associated with each range bin. These measurements were derived for a

1 nmi range bin, and smoothed with a 3-bin sliding average. The received

signal power was estimated from the cell with the highest S/N of any

detected cell on any beam. Since thece are single cell measurements, they

will show more loss than the total received SPL technique, such as was

used in Ref. 2. This difference is discussed in Volume IV.

(C) Data products of the next type (Appendix D, Figs. 11-151 - 11-182)

are termed signal, noise, and array gain plots, and are listed in Table 11-5

9
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"1 (C) under sensors other than 0 (SC, MGL, etc.). These are plots of measured

sensor signal, noise, and S/N levels relative to those of an omnidirectional

sensor (0) as a function of range. The top portion of the plot indicates

hox many samples (0 sensor detections) occurred in each range bin. The

* next portion contains traces denoting the measured signal gain of the

sensor, where signal gain is the ratio of the received SPL of this sensorS over -hat of the 0 sensor. The next portion contains traces denoting the

measured array gain of the sensor, where array gain is the ratio of the

S/N of this sensor over that of the 0 seasor. The bottom portion contains

traces denoting the measured noise gain of the sensor, where noise gain

is the r. io of the ASF level of this sensor over that of the 0 sensor.

S Sice signal gain is primarily a 'unction of range, and noise gain is a

function primarily of time, this display allows array gain to be interpreted

* in tevms of both range " i time. All of the traces were computed with 1 nmi

range bins 'nd snoothed with a 3 nmi sliding average.

* (C) When computing average S/N as a function oi range, if the signal is

not detected during every ALl, .he resultant average will be biased high.

This bias occurs because orgy the highest SIN are detected. To reduce this

bias, the detection threshold (Table '1-2) has been substituted for the

Smissing S/N whenevec the target was not detected. This debiasing techhiique

' was used both for computing array gain and also for genevating curves of

SIN versus range.

(C) Data products of the next type (Appendix E, Figs. 11-183 - II-225"

are termed percentage detection plots, and are cataloged in Table 11-6.

These curves of single line dete-tion percentages were calculated as the

nqnber of independent detection opportunities 'ALI intervals) that !he

specified source was within a given integezr 1 nmi range inte-vai and was

detected, divided by the numbei of such opportunities For multibeam

sensors, detection on any beam was considered a detection for the sensor.

If the number of equivalent degrees of freedom for an ALl was less than

CONFIDENTIAL
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(C) that specified in Table 11-2 (i.e., some portion of the ALI interval was

missing), and the signal was not detected, then the ALI was not counted

as a valid detection opportunity. This editing criterion was required

because the detection threshold for each ALT was determined by its number

of degrees of freedom. All of the traces were smoothed with a 3 nmi

sliding average. If the sensor furnished a bearing estimate, its rms

bearing error was also plotted as a function of range.

(C) Data products of the next type (Appendix F, Figs. 11-226 - 11-251)

are termed bearing error plots, and are cataloged in Table 11-7. These

are curves of the number of bearing estimates (detections), the mean

bearing error (estimated bearing/ground truth bearing), the rms bearing

error, and the bearing error standard deviation, all plotted as a function

of S/N (dB//l Hz noise band). The ground truth bearing was computed from

the navigation reconstruction as the great circle receiver-to-souice

bearing at the receiver and at the beginning of the ALI. The estimated

bearings were corrected for magnetic variation and acoustically debiased

(see Volume I). Each trace was smoothed with a 3 dB sliding average.

(C) Data products of the last type (Appendix G, Figs. 11-252 - 11-294)

are curves of S/N (dB//l Hz noise band) versus range (nmi), and are

cataloged in Table 11-8. These measurements were obtained from the

detected cell with the highest S/N on any beam. As described earlier,

these results are partially debiased by substitution of the detection

threshold for ALI intervals without signal detections. The detection

threshold is drawn on each plot. Each trace was smoothed with a 3 nmi

sliding average.

!!-

1.

13
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III. AMBIENT SOUND FIELD DATA PRODUCTS

(U) Four types of ambient sound field (ASF) measurements were performed

using the sound pressure levels at an omnidirectional sensor, noise gains

of directional sensors, and clutter (processor loading) statistics of each

sensor. The standard frequency resolution ASF data products cover a wide

frequency range (40 to 600 Hz) at three sites, but are only of 12 hours

duration. The vernier frequency resolution ASF data products in Volume III

are of longer duration, but have only limited frequency coverage. Each

data product set can be used to extrapolate the other to different

frequencies or times.

(U) Data products of the first type (Appendix H, Figs. 11-295 - 11-297)

are termed 3D plots. These are 3-dimensional representations of omni-
1/2

directional ASF levels (dB//PPa/Hz/) as a function of time and frequency.

Each trace denotes the average over a 10 min time interval, and has had no

smoothing. These displays serve as a roadmap of the data since they reveal

signatures, tones, artifacts, and broadband trends.

* (U) Data products of the second type (Appendix I, Figs. 11-298 - 11-327),

are termed timeseries plots, and reveal the time dependence of the ASF

measured in selected 1/10-octave bands. The first three figures contain

the omnidirectional ASF levels (db/uPaIHz at each site. The remaining

figures contain the noise gains (dB), whe.e noise gain is the ratio of the

ASF level of this sensor over that of the omnidirectional sensor.

(U) Data producta of the third type (Appendix J, Figs. 11-328- 11-357),

are termed percentile distributions, and reveal the distribution of the

AS? measurements in contiguous 1/10-octave bands. The first three figures

contain the distributions of the omnidirectional ASP levels (dB)hPaIHz

17
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(U) at each site. The remaining figures contain the noise gain (dT)

distributions for each beam of the directional sensors. Those eisplays

denote the ASF distribution only for the shipping, envir'rmental, and

sea surface conditions encountered during the 17 November Ycl..d cv.nt.

and do not apply to other conditions, such as lower sea atates.

(U) Both the timeseries plots and percentile distributions were derived

from ASP measurements summed over 1/10-octave bands. These summations

increase the number of equivalent degrees of freedom of the measurement,

and thus decrease its observed variance. The high frequency bands are

wider than the low frequency bands and therefore will appear to be more
stable. This increased stability with frequency might not occur when the

ASP is measured with bands of uniform width, and the ASF distributions

will have a larger variance when measured with individual FFT cells.

(C) Data products of the last type (Appendix K, Figs. 11-358- II-372),

are termed clutter timeseries plots. These are plots of the number of

"detected cells, the number of lines formed, and the number of lines

linked, for each ALI interval as a function of time. The frequency

range has been divided into fuur octaves, with separate curves for each.

Octave (Hz) Number of Cells

40 to 80 260
80 to 160 520

160 to 320 1040
320 to 600 1830

Plots have been included fnr each site and each sensor. The detection,

line formation, and line tracking a rn Ano i•_i in Voli.e I.

(C) The clutter timeseriea plots are intended to portray the shore link

and processor capacity required for operatian in the absence of targets.

To provide accurate clutter measurements it is necessary to first elimi-

nate the loading incurred due to the presence of the exercise vessels

CONFIDENTIAL



"CONFIDENTIAL

(C) and projectors. For example, a close inspection of the summary detection

plots will reveal that, during phase II, the CFAV KAPUSKACING projector

-a generating at least eight lines in addition to the three scheduled

lines. Such lines would have dominated the clutter counts had they not

been removed. Table 11-9 lists those lines which have bean deleted from

the clutter measurements along with their probable sources.

1.
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(C) TABLE 11-9

LINES DELETED FROM CLUTTER MEASUREMENTS (U)

40 to 80 Hz OCTAVE

42 Hz Recording System Artifact (Differenced Channels Only)
55 Hz Scheduled QUEST Projector Line
64 Hz Scheduled KAPUSKACING Projector Line
70 Hz Scheduled CHAIN Projector Line

80 to 160 Hz OCTAVE

125 Hz Recording System Artifact
128 Hz KAPUSKACING Projector Harmonic (2x64)
132 Hz KAPUSKACING Projector Artifact (260-2x64)
155 Hz Scheduled QUEST Projector Line
160 Hz Scheduled KAPUSKACING Projector Line

160 to 320 Hz OCTAVE

170 Hz Scheduled CHAIN PrQjecto- Line
192 Hz KAPUSKACING Projector Harmonic (3x64)
250 Hz Recording System Artifact
260 Hz Scheduled KAPUSKACING Projector Line
288 Hz KAPUSKACING Projector :irmonic (160.2x64)
305 Hz Scheduled QUEST Projector Line
320 Hz KAPUSKACING Projector Harmonic (Sx64 or 2x160)

320 to 600 Hz OCTAVE

324 Hz KAPUSKACING Projector Artifact (64+.60)
33S Hz Scheduled CHAIN Projector Line
356 li: CHAIN Projector Artifact (Prior to Voltage Adjustment at 164SZ)
384 {: KAPUSKACING Projector Artifact (64.2x160)
388 Hlz KAPUSKACING Projector Artifact (2x6M.260)
525 liz Recording System Artifact (Site Al Only)
600 Hi: Recording System Artifact (Site Al Only)

20
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IV. DISCUSSION

(U) The analysis of the data presented in this volume is contained in

Volume IV. However, some of the limitations of these data should be

pointed out so that those without access to Volume IV will not draw

unwarranted conclusions.

(C) The curves in this volume denote the estimated averages of complex

stochastic processes. The estimates are displayed as a function of a single

variable, such as range, even though they may be highly dependent nn another

vliia,,le, such a: thc tiny depen-derce of SIN or array -iin. The sicnal,

noise, and array gain displays allow the time and range dependencies to be

somewhat separated, whereas the percent igp detection and S/N versus range

displays do not. Even though the propagation loss and signal, noise, and

array gain displays separate the time dependence of the ASF from the range

dependence of the signal field, they do not isolate the time d.pendence of

the signal field. however, since these curves are in -ood agreement foc

all three data intervals at Site A3, the day-to-day time dependence of the

signal field, as observed with a 5 min ALl, is probably small.

(U) Since the curves are estimated averages of complex F'och"!!tic processes

(assumed to be, in a wide sense, stationary), the variance of liese estimates

is highly dependent on the number of sample measurezents. for most of the cv

curves, and particularly for the lover level signals, the nu-ber of sampleg

is small (<1O). Tha. vmriance of each curve has been decreased 4,y a smoothing

window which effectively tripled the nomber of samples in each bin, but also

decreased the resolution of the curve. However, the .-tatistical fluctuations

of these estimates do not entirely account for the apparently anomalous

resulits from the low level signals. As is discussed in Voluzue IV, these

results are sometimes severely biased. This is because a fixed threshold

21
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(U) detection process was used to extract signal measurements, and thus only

that portion of the signal SPL distribution lying above the threshold was

used to estimate its average. For the higher level sources, more of the

SPL distribution was detected and used to estimate its average. As was

discussed earlier, a simple technique wos used to partially debias the

S/N results.

(C) The results which appear most anomalous, i.e., those at 55 Hz, were

caused by the complete SPL diszribution being undetectable. Detections at

55 Hz occurred only when the ASF level in the signal cell exceeded the

estimated ASF mean level sufficiently that it forced the signal plus noise

level above the detection thres. old; this results in erroneous cw measure-

ments (Ref. 3). This phenomenon is discussed more fully in Volume IV,

pp. 62-65.

22
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I FIGURE 11-336
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FIGURE 11-338
MSS-FVT PHRSE II SITE R2 SOUTH CRRDIOID

PERCENTILE LEVELS OF 1 MIN RVERRGED NOISE GRINS' THROUGH 1/10-OCTRVE BRNDS, DURING THE 17 NOV FIELD EVENT (U)
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FIGURE 11-339
MSS-FVT PHRSE II SITE R3 SOUTH CRROIOID

PERCENTILE LEVELS OF 1 MIN RVERR&(-0 NOISE GRINS
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FIGURE 11-3L40
MSS-FVT PHRSE 11 SITE Rl WEST CRROIOID
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FIGURE 11-341
MSS-FVT PHASE II SITE n2 WEST CRRDIOID

PERCENTILE LEVELS OF I MIN RVERRGED NOISE GRINS
THROUGH i/1O-OCTAVE BANDS DURING THE 17 NOV FIELD EVENT (U)
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MSS-FVT PHRSE 11 SITE RI VERTICRL DIPOLE SENSOR
PERCENTILE LEVELS OF 1 MIN RVERRGEU NOISE GRINS
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FIGURE 11-344
MSS-FVT PHASE II SITE R2 VERTICRL DIPOLE SENSOR
PERCENTILE LEVELS OF 1 MIN RVERAGED NOISE GRINS

THROUGH l/1O-OCTRVE BRNDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE II-345
MSS-FVT PHASE II SITE R3 VERTICRL DIPOLE SENSOR
PERCENTILE LEVELS OF 1 MIN AVERRGED NOISE GAINS

THROUGH 1/10-OCTAVE BRNDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE I1-346
MSS-FVT PHRSE IT SITE RI DIFFERENCED NORTH CRRDIOID

PERCENTILL LEVELS OF I MIN AVERRGED NOISE GRINS
THROUGH I/10-OCTAVE BRNDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE 11-347
MSS-FVT PHASE II SITE A2 DIFFERENCED NORTH CIRDIOID

PERCENTILE LEVELS OF I MIN RVERRGEO NOISE GAINS
THROUGH 1/10-OCTAVE SANDS DURING THE 17 NOV F!E_.-D EVENT (U)
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- FIGURE 11-348
MtSS-FVT PHASE 11 SITE P3 DIFFERENCED NORTH CARROIOI

PERCENTILE LEVELS OF ! MIN AVERAGED NOISEGRN
;b ~ THROUGH 1/'10-OCTAVE BANDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE 11-349

MSS-FVT PHASE II SITE Al DIFFERENCED EAST CAROIOID
PERCENTILE LEVELS OF 1 MIN AVERAGED NOISE GAINS

THROUGH 1/10-OCTAVE BANDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE 11-350
MSS-FVT PHASE II SITE R2 DIFFERENCED EAST CARDIOID

PERCENTILE LEVELS OF I MIN AVERAGED NOISE GRINS
THROUGH 1/1O-IOCTAVE BANDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE 11-351
MSS-FVT PHASE II SITE A3 DIFFERENCED EAST CARDIOID

PERCENTILE LEVELS OF I MIN AVERAGED NOISE GRINS
THROUGH 1/10-OCTAVE BANOS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE 11-352MSS-FVT PHASE II SITE Rl DIFFERENCEQ SOUTH CRROIOID
PERCENTILE LEVELS OF I MIN AVERAGED NOISE GAINS

Sii" THROUGH 1/10-OCTIVE BANDS OURING THE 17 NOV FIELD EVENT (U)
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SMSS-FVT PHASE 11 SITE A2 DIFFERENCED SOUTH CARDIDID
!I-•PERCENTILE LEVELS OF I MIN AVERAGED NOISE GAINS

THROUGH 1/10-OCTAVE BANDS DURING THE 17 NOV FIELO EVENT (U)
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FIGURE 11-3S6
MSS-FVT PHASE 11 SITE A2 DIFFERENCEO WEST CARDIDID
PERCENTILE LEVELS OF 1 MIN AVERAGED NOISE GAINS

4THROUGH 1/10-OCTAVE BANDS DURING THE 17 NOV FIELD EVENT (U)
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FIGURE II-357
MSS-FVT PHASE II SITE A3 DIFFERENCED WEST CARDIOID

PERCENTILE LEVELS OF I MIN AVERAGED NOISE GAINS
THROUGH i/1O-OCTAVE BANOS DURING THE 17 NOV FIELD EVENT (U)
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31 Decembe; 1978

I DISTRIBUTION LIST FOR
ARL-TR-78-2

FINAL REPORT UNDER CONTRACT N00039-77-C-0003, (ITEMS 0003 AND 0004)
SECRET

I Copy No.

'1 CommanderI Naval Electronic Systems Command
Department of the Navy
Washington, DC 20360

I Attn: PME 124
2 PME 124-30
3 PME 124-40
4 PME 1.24-60'I5 PME 124TA
6 ELEX 320

7 Office nf Assistant Secretary of the Navy
, (RE&S) Room 5E813, Pentagon

Washington, DC 20360IAttn: Mr. G. Cann

Chief of Naval Operations
Department of the Navy

iI Washington, DC 20350
8 Attn: OP-095
9 OP-951F

1 10 OP-951F1
11 OP-981

Commander
Naval Air Development Center
Department of the Navy
Warminster, PA 18974

12 Attn: Code 3091
13 Code 303

14 Commander
Naval Air Systems Command
Department of the Navy
Washington, DC 20360

' 1Attn: Code PMA-264A
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Items 0003 and 0004 (Cont'd)

Copy No.

15 Commanding Officer
Nava! Intelligence Support Center
4301 Suitland Road
Washington, DC 20390
Attn: Code 222

16 Project Manager
Anti-Submarine Warfare Systems Project Office
Department cf the Navy
Washington, DC 20360
Attn: ASW OIT

Commanding Officer
Naval Ocean Research and Development Activity
Department of the Navy
NSTL Station, MS 39529

17 Attn: S. Marshall, Code 340
18 G. Lewis, Code 500

19 - 20 Commanding Offirer and Director
Defense Documentation Center
Cameron Station, Building 5
5010 Duke Street
Alexandria, VA 22314

21 TRW, iNC.
TRW Defense and Space Systems Group
Washington Operation
7600 Colehire Drive
McLean, VA 22101 3
Attn: W. Morley

22 Sanders Associates, Inc.
95 Canal Street
Nashua, NH 03606
Attn: L. Gagne j

"23 Office of Naval Research
Resident Representative
Room 508, Federal Building -

Austin, TX 78701

24 Gler. E. Ellis, ARL:UT

25 Loyd D. Hampton, ARL:UT
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DEPARTMENT OF THE NAVY
OFFICE OF NAVAL RESEARCH
875 NORTH RANDOLPH STREET

SUITE 1425
ARLINGTON VA 22203-1995

IN REPLY REFER TO:

5510/1
Ser 321OA/0 11/06
31 Jan 06

MEMORANDUM FOR DISTRIBUTION LIST

Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

Ref: (a) SECNAVINST 5510.36

Encl: (1) List of DECLASSIFIED LRAPP Documents

1. In accordance with reference (a), a declassification review has been conducted on a
number of classified LRAPP documents.

2. The LRAPP documents listed in enclosure (1) have been downgraded to
UNCLASSIFIED and have been approved for public release. These documents should
be remarked as follows:

Classification changed to UNCLASSIFIED by.authority of the Chief of Naval
Operations (N772) letter N772A/6U875630, 20 January 2006.

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions may be directed to the undersigned on (703) 696-4619, DSN 426-4619.

BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N 121 LC - Jaime Ratliff)
NRL Washington (Code 5596.3 - Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 321 OA (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC
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